Pharmacological profile of the selective β3-adrenoceptor agonist mirabegron in cynomolgus monkeys.
Mirabegron is a novel β3-adrenoceptor agonist developed for the treatment of overactive bladder. To clarify the relationship between the pharmacological effects of mirabegron in monkeys and the clinical efficacy in patients with overactive bladder, the effect of mirabegron on bladder function was evaluated using cynomolgus monkeys. Quantitative PCR revealed that mRNA expression of β3-adrenoceptors was most abundant (98 %) among β-adrenoceptor subtypes in the bladder of cynomolgus monkeys. Mirabegron, which showed selective and potent agonistic activity on monkey β3-adrenoceptors expressed in Chinese hamster ovary cells with EC50 value of 32 nmol/L and intrinsic activity of 0.8, induced concentration-dependent relaxation of bladder smooth muscle strips isolated from cynomolgus monkeys with EC50 values of 120 nmol/L in 20 mmol/L KCl stimulation and 43 nmol/L under 9.81 mN resting tension. In conscious cynomolgus monkeys, mirabegron decreased micturition frequency at oral doses of 1 and 3 mg/kg and increased mean volume voided per micturition at an oral dose of 3 mg/kg. Plasma concentration at which bladder function improved in the cynomolgus monkeys was similar to that at the clinically effective dose in patients with overactive bladder. These data suggest that the relaxant function in monkey bladder is mainly mediated by β3-adrenoceptors similar to that in the human bladder and mirabegron showed efficacy on the bladder functions of the same parameters in clinical evaluation endpoints.